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iii which x represents a side of the given cube. The labor required to perform 
the indicated integrations is enormous — enough to discourage the most enthusi- 
astic matheinatical genius. 

Notk— Since the parenthetical expressions in A/', /' t ^= I %/[('••'*— »///)* 
+ (//•./• — >/:)* +(wy—v2)*] ropresont respectively 2(Area of the projections of 
of A "/\1\) on the co ordinate planes XV, XX, the result of problem 2, 
Average and Probability in April No. of the Monthly, substituted in these 
expressions gives a /*, P t #=tYi<*' >/'& us the required average area. — M.vrz. 



MISCELLANEOUS. 



OondaeW by J. M. OOLAW, Montoroy. V» All oontrimtioni to this doptrtmont ihauld bi Met to him. 



SOLUTIONS TO PROBLEMS. 



11- ProfOMl by OEABLBS S. H7ERS, Cuton Ohio 

"Assuming: the earth's orhit to be a circle, if a comet move in a parabola 
around the sun and in the nlane of the earth's orbit, show that the comet cannot re- 
main within the earth's orbit longer than "8 days." 

I. dotation by WILLIAM HOOVER,. A. at Ph. D., Profosoor of Mathomotioi tad Astronomy in 

tb» Ohio Uiimoity, AtktM. Ohio 

Let 4<t = the latus rectum of the comet's orbit, p*»itB distance at any 
time from the sun. p=*the perpendicular from the sun upon a tangent to the 
comet's path. 7 r =the attractive force of the sun, ^ = the double area described 
by p in a unit of time, and the angular co-ordinate corresponding to p. Then 

FJ £ Tp '••• (1) ' »nd from the paraboh^-g-i-,:.-. F=-^_... .(2). 

6 
I^t F- ^ when p= 1 : then // = ,/C-M) .... (3), and F= "V • • • • (*)• 

If r»»the radius of the earth's orbit, and r=*the velocity of the earth, 

•i>'-** rF-~ — , or >•=»/ — . Then 0r-*-r** —^-r =thc time required for the 

r \ r I ^ * 

earth to describe the arc subtending the angle H at the sun ■ . • - (e). 
For the comet, dt=> — j- . . . .(5), and from the parabola, 

P= t-. jj- = rnr ( fi )- This gives p*d»= j-r-^ , and then (5) gives 

1+CO80 eos'i" cos'i" 
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The circle p—r intersects (6) in a point given by coa£#=-J- 
taniO- J~~ ; we then have 2*=2«i ^/| j \j-^- + 4 \j^?~ i" 

**$ A/3 ( r +'-«)</(r— a) (8). This must be a maximum. 

Equating -*- to zero and solving for /•, we find r±=2a. 

.: »«|, aud («) becomes'^^— and (8), i a^ —. These give 
for the greatest part of the earth'* year during which a parabolic comet can 
remain in the earth's orbit is n— , or about 78 days. 

It. Solution by 0. B. M ZBBR, A. M • Prinoip »1 of High School, SUnnton, Virgin*. 

Lei r=*a >>e the equation to the earth's orbit. 

Id 

»'»— ir be tho equation to the comet's orbit. 

1+eosP ' 

Also ««■ -, for tho circle -73-= -nr,-=<), for the parabola -yn 
r an d" % a" 

sin# d*n cos# ,, , ... . ,, , j d i H , ) 

= _ W T^ = _ Trf" ' hut '" fo, ™ of attraction-^** j -^ + „ ;■ 



/'= = -^- for eirc'le. J*=h t u* \ — ; 

a .a (2 



Id -2d tdr* 

for tho parabola at the point of intersection of the two curves r=« and the 
values of /'for each are equal. 

//' /<* h* 

• '• -7=— rf=Tr?i •'• ^=2rf. Also at the intersection 

i? " .</, but n-2d. .-. costV=0, and 0= £ . 



1+COK0 ' 2 

The firms of describing any given angle is obtained from the formula 

r : '-j- =//.. .•. dt= -rd#, we found # above to be - measured from the vertex 
lit h & 

of the parabola. Hence the time the comet is within the earth's orbit is 

t**-r I ~r. 2j7t= in ■■ »\ - where //^absolute force. I he periodic 

h. •" (1+COS0)* 3h 3 \> ' 

/" r* 4a* C 2 fa* i'/* 

' X~^ = TJ^~ — 55 — ~- T \ ". ™ year. 
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Let a?=time the comet is within the earth's orbit: 
then 2ir -J- : j-*/ — =1 year : «. . •. r=( 5- ) part of a year 



Sn 



x365} days=77.208+days. 



PROBLEMS. 



20. Proposed by SAMUEL HIST WRIGHT, H. D., M. A., Ph. D., PeiJn Tin, Tates County, 
New York. 

When does The Doe-Star and the Sun rise together in Latitude 42- 
30' North=X? Given the R. A. of Sirins=6 h. 40 m. 30 sec. and \U Dec = 
16° 33' 5(5" S. 

21. Proposed by J. K. ELL WOOD, A. M , Prinoipal of Colfax Sohool, Pittsburg, Pemuyhinia. 

Solve (if possible) the following: A cube whose 
edge is a feet revolves on both axes— EB and Sll—at the 
same number of revolutions per minute. 

What is the volume of the figure generate: \,(") when 
the center of the cube remains in one place, (/>) when the 
center of the cube moves h feet in a straight line in a minute? 




QUERIES AND INFORMATION 



Conducted by J. M . 00LAW, Monterey. Va. All contributions to this department should be sent to him. 



Notes on Counsellor Dolman's Remarks In April Number. 
By Professor John N. Lyle. 



IRecelvei May, 1894.1: 



Says Counsellor Dolman — "According to Lobatschewsky the angle- 
sum of a rectilineal triangle decreases as the area of the triangle increases, but 
is always less than two right angles." 

What is a rectilineal triangle? The answer i*, one whose sides are 
straight lines. "A triangle can be formed of three straight lines joining any 
three points." As three points determine the position of a plane, the surface 
of a rectilineal triangle is a plane. 



